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(54) Hair-care treatment composition 

(57) Disclosed is a novel hair-care treatment com- 
position which can be in a variety of preparation forms 
such as hair sprays and hair rinse compositions capable 
of inriparting users thereof with an excellent feeling of 
use not only during but also after the hair-care treatment 
by using the same. Characteristically, the hair-care 
treatment composition of the invention is compounded, 
besides various kinds of base ingredients acceptable for 
toiletry preparations, with a limited amount of a powder 



of composite silicone particles, each particle consisting 
of a core of a cured silicone rubber and a cladding layer 
ot a polyorganosilsesquioxane resin. The composite sil- 
icone particles can be prepared by the hydrolysis<on- 
densation reaction of an organotrialkoxy silane in an 
aqueous suspension of spherical partcles of a cured sil- 
k;one rubber prepared by the hydrosilation reaction be- 
tween a vinyl-containing organopotysitoxane and an or- 
ganohydrogen potysiloxane as jointly ernulsified in an 
aqueous medium. 
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Description 

BACKGROUND OF THE INVENTION 

5 [0001] The present invention relates to a novel hair-care treatment composition or, more particularty. to a hair-care 
treatment composition containing specific composite silicone particles and capable of imparting the users thereof with 
a pleasant use teeling of placidness, non-stickiness and ret reshingness and imparting the hair treated by using the 
same with moderate glossiness and srroothness in combing, 

[0002] While it is conventional that a hair-care treatment composition is formulated with a variety of oity materials in 
10 an object that the hair treated by using the composition is imparted with smoothness and lubricity, silicone oils. i.e. 
organopolysiloxane fluids, are the most widely employed oily materels because the hair having high snnoothness after 
treatment with a silicone oil-containing hair-care treatment composition is free from stickiness along with the very wide 
availability in the selection of silicone oils relative to the viscosity and vaporizability ranging from a silkxme oil 'of tow 
viscosity having vaporizability to a practically non-vaporizable orgartopotysiloxane having gum-like consistency. 
75 [0003] A problem encountered in the use of a silicone oil as an ingredient in a hair-care treatment composition is 
. that the amount of the silicone oil fomnulated in the composition is limited because a hair-care treatment composition 
containing a targe amount of a silicone oil is sometimes responsible lor the appearance of stickiness of the hair, loos- 
ened hair condition and toss of opulent hair voluminosity along with a problem of accumulation of remnant silicone oils 
on the hair even by repeated shampooing. A further attempt has been made to compound a hair-care treatment com- 
20 posrtton with an inorganic or organic powder of fine particles but such a powder-containing hair-care treatment com- 
positton is not always acceptable due to the problem of loss of gtossiness on the hair treated therewith. 

SUMMARY OF THE INVENTION 

25 [0004] In view of the above described problems in the conventional hair-care treatment composiltons formulated with 
a silicone oil and/or inorganic or organic fine particles, the present invention accordingly has an object to provide a 
novel and improved hair-care treatment composition capable of imparting the hair treated by using the composition 
with moderate glossiness, wettish but non-sticky and smooth touch feeling and smoothness in combing. In this regard, 
the inventors previously conducted studies on the appIk:ation of a powder of composite silicone partcles (see Japanese 

30 Patent Kokai 9-20631). 

[0005] Thus, the hair-care treatment composition of the present inventton comprises, as a uniform blerKJ: 

(A) from 0.01 to 50% by weight or, preferably, from 0.05 to 10% by weight of a powder of spherical composite 
silicone particles, each particle consisting of a core of a cured silicone rubber having an average particle diameter 

35 in the range from 0. 1 to 1 00 ^m and a cladding layer of a polyorganosilsesquibxane resin formed on the core;. and 

(B) the balance to 1 00% by weight of materials acceptable as base ingredients in a hair-care treatment composition. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

40 [0006] As is described above, the essential ingredients in the inventive hair-care treatment composrtton include the 
above mentioned components (A) and (B), of which the most characteristic ingredient is the component (A) whtoh is 
a powder of spherical composite silicone particles, each particle consisting of a core of a cured silicone rubber and a 
cladding layer of a polyorganosilsesquioxane resin formed on the core. 

[0007] The spherical coniposite silicone particles as the component (A) can be prepared by a process described 
45 . below. 

[0008] In the first place, an oil-in-water aqueous emulston is prepared by emulsifying a vinyl group-containing orga- 
nopolysiloxane and an organohydrogenpotysiloxane in combination in an aqueous medium containing an emulsifying 
agent with admixture of a catalytto amount of a platinum compound as a catalyst for the hydrosilation reaction to form 
spherical fine particles of a cured silicone rubber as dispersed in the aqueous medium. The spherical particles of the 
50 cured silicone rubber obtained in this way should have a particle diameter in the range from 0.1 to lOOum when to be 
used in the present invention. 

[0009] In the next place, the aqueous suspension o! the cured silicone rubber particles is admixed with an organo- 
irialkoxy silane compound such as methyl trimethoxy stiane and an alkaline compound as a catalyst to effect hydrolysis- 
condensation reactton of the organotrialkoxysitane compound in the presence of the cured silicone aibber particles 
£5 depositing a cladding layer of a polyorganosilsesquioxane resin on the partcles of the cured silicone rubber as the 
core followed by separation of the partcles from the aqueous medium and drying thereof to give fine spherical particles 
suitable as the component (A), each particle consisting of a core of the cured stlkx>ne rubber and a cladding layer of 
the polyorganosilsesquioxane resin on the core. The anrraunt of the cladding layer in the composite silicone particles 
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as the component (A) is preferably in the range Irom 1 to 20% by weight. This process is known in the art and described, 
tor example, in Japanese Patent Kokai 7-196815. 

[0010] The annount of the composite silicone particles lormulated in the inventive hair-care treatment composition 
as the component (A) is in the range from 0.01 to 50% by weight or. preferably, from 0.05 to 10% by weight. When the 
5 amount thereof is too small, the desired improvements in the hair-care treatment composition cannot be fully obtained 
as a matter of course while, when the amount thereof is too large, such a composition is no longer suitable for use as 
a hair-care treatment composition. 

[0011] It is optional but advantageous that the hair-care treatment connposition of the invention is compounded with 
a silicone of high nrralecular weight which has an effect of not only to improve the glossiness and combing smoothness 

TO o1 the hair but also to increase sustainability of the improvements. 

[0012] The component (B) includes a variety of materials acceptable as the ingredients of a hair-care treatment 
composition including water, alcohols, solid, semi-solid or liquid oily materials, water-soluble polymeric compounds, 
film-lorming agents, surface active agents, inorganic and organic powders, oil-soluble gelation agents, organic -modi- 
fied clay minerals, resins, ultraviolet absorbers, moisturizing agents, antiseptic or bactericidal agents, perfumes, salts. 

IS antioxidants, dandruff preventing agents, antifreeze agents, refrigerant agents, anti-inflammatory agents, chelating 
agents, skin beautifying agents, vitamin compounds, amino acids, homrKtnes. clathrale compourxte and so on. 
[001 3) The above mentioned oily materials include solid, semi-solid and liquid ones origrrwting in plants and animals • 
as well as mineral oils and synthetic oils. Examples of suitable natural oily materials and semi^synthetic oily materials 
derived therefrom as an oily material include avocado oil, linseed oil, alnnond oil. insect wax, per ilia oil. olive oil. cacao 

20 butter, kapok wax, kaya oil. camauba wax, cod liver oil, candelilla wax, beef tallow; hydrogenated beef taltow, apricot 
kernel oil, spermaceti, hydrogenated oil, wheat germ oil, sesame oil, rice germ oil, rice bran oil, sugar cane wax, sas- 
anqua oil, satflower oil, shear butter, Chinese tung oil, cinnamon oil. jojoba wax, shellac wax, turtle oil, soybean oil, 
tea seed oil. isubaki oii evening primrose oil, corn oil, lard, rape seed oil. Japanese tung oil. bran wax, germ oil, horse 
oil, persic oil. palm oil. palm kernel oil. castor oil. hydrogeriated castor oil. castor oil fatty acid methyl ester, sunflower 

25 seed oil. grape seed oil, bayberry wax. jojoba oil. macadamia nut oil. beeswax, mink oil, cottonseed oil, cotton wax, 
japan wax. montan wax, coconut oil, hydrogenated coconut oil, tri(coconut oil fatty acid) glyceride, mutton tallow, peanut 
oil, lanolin, liquid lanolin, reduced lanolin, lanolin alcohol, hard lanolin, lanolin acetate. lar>olin fatty acid isopropyl ester, 
hexyl iaurate, POE lanolin alcohol ethers, POE lanolin ateohol acetate, lanolin latty acid polyethyteneglycol esters. 
FOE hydrogenated lanolin ateohol ethers and egg yolk oil. 

30 [001 4] Hydrocarbon oils suitable as the component (B) include ozokerite, squalane, squalene, ceresin, paraffin, par- 
affin wax, liquid paraffin, pristane, polyisobutylene. microcrystaltine wax and Vaselin. Higher fatty acids suitable as the 
component (B) include lauric acid, nnyristic acid, palmitic acid, stearic acid, behenic acid, undecylenc acid, oleic acid, 
llnoleic acid, linolenic acid, arachidonic acid, eicosapentaenoic acid, docosahexanoenic acid, isostearic acid and 12-hy- 
droxystearic acid. Higher alcohols suitable as the component (B) include lauryl akx^hol, myristyl alcohol, palmityl akx>- 

35 hol, stearyl alcohol, behenyl alcohol, hexadecyl ateohol, oleyl ateohol, isostearyl ateohol. hexyl dodecanol. octyl do- 
decanol, cetostearyl alcohol, 2-decyt tetradecynol, cholesterol; phytosterol, POE cholesterol ether and monostearyl 
glycerin ether. 

[0015] Ester oils suitable as the component (B) include diisobutyl adipate. 2-hexyldecyl adipate, di-2-heptylundecyl 
adipate. N-alkylgtycol monoisostearates, isocetyl isostearate, trimethylolpropane triisostearate, ethyleneglycol di- 

40 2-ethylhexanoate, cetyl 2-ethylhexanoate, trimethyk)lpropane tri-2-ethylhexanoate, pentaerithritol letra-2-ethylhex- 
anoate. cetyl octanoate. octyl dodecyl gum ester, oleyl oleate, octyldodecyl oleate, decyl oleate. neopentylgtycol dic- 
aprate, triethyl citrate, 2-ethylhexyl succinate, amyl acetate, ethyl acetate, butyl acetate, isocetyl stearate, butyl stea- 
rate, diisopropyl sebacate, di-2-ethyIhexyl sebacate. cetyl lactate, myristyl lactate, isopropyl palmitate, 2-ethylhexyl 
palmitate. 2-hexyldecyl palmitate. 2-heptylundecyl palmitate, cholesteryl 12-hydroxystearate. dipentaertthritol fatty acid 

45 esters, isopropyl myristate, octyWodecyl myristate, 2-hexyldecyl myristate, myristyl myristate. hexyWecyl dimethyl- 
octanoate. ethyl Iaurate, hexyl Iaurate, 2-octyldodecyl N-lauroyl-L-glutamate and diisostearyl malate. 
[0016] Glyceride oils suitable as the component (B) include acetoglyceride. glycerin triisooctanoate. glycerin triiso- 
stearate. glycerin triisopalmttate. glycerin tri-2-ethylhexanoate. glycerin nx)nostearate, glycerin di-2-heptylunde- 
canoate and glycerin trimyristate. 

50 [0017] Silicone oils suitable as the component (B) include dimethylpolysikjxanes. methylphenytpotysiloxanes. meth- 
yihydrogenpotysiloxanes, octamethyl cyclotetrasiloxane, decamethyl cyckDpentasitoxane, dodecamethyl cyclohexasi- 
loxane, tetramethyl cyclotetrasiloxane, higher ateohol-nrodifled silicones such. as stearyloxy silicones and higher fatty 
acid-modified silicones. Fluorocarbon oils suitable as the component (B) include perfluoro polyethers.perfluoro Decatin 
and perfluorooctane. The above named various oily materials can be used either singly or as a combination of two 

55 kinds or more, if compatible. 

[0018] Examples of the afcohols suitable as the component (B) include tower aliphatic alcohols such as ethyl and 
isopropyl alcohols, sugar alcohols such as sorbitol and maltose. The sterol compounds include cholesterol, cytosterol, 
phytosterol and lanosterol. 
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[001 9] Examples of the water-soluble polymeric compounds suitable as the component (B) include vegetableorigin 
polymeric compounds such as gum arabic, tragacanth gum, galactan gum. carob gum, guar gum. karaya gum, cara- 
geenan, pectin, agar, quince seed gum, starches ot rice. Indian corns, potatoes, wheats and others, algae colloids and 
locust bean gum. microbe-origin potymeric compounds such as xanthan gum. dexlran. succinoglucan and pullulan, 

5 animal-origin polymeric compounds such as collagen, casein, albumin and gelatin, starch-based polymeric compounds 
such as cart>oxymethyl starch and methyl hydroxypropyl starch, cellulose-based potymeric compounds such as methyl 
cellulose, ethyl cellulose, methyl hydroxypropyl cellulose, carboxymethyl cellulose, hydroxymethyl cellulose, hydroxy- 
propyl cellulose, nitrocellulose, sodium cellulose sulfate, sodium carboxymethyl cellulose, crystalline cellulose and 
cellulose powders, alginic acid-based potymeric compounds such as sodium alginate and alginic acid ester of propyl- 

10 eneglycol, vinyiic polymeric compounds such as polyvinyl methyl ether and carboxy divinyl polymer, polyoxy ethylene- 
based polymeric cornpounds, polyoxy ethylene-polyoxypropylene copotymeric compounds, acrylic polymeric com- 
pounds such as sodium polyacrylate, polyethyl acrylale and polyacrylamide, cation polymers, inorganic polymeric com- 
pounds such as bentonrte, aluminum magnesium silicate and anhydrous silicic acid, and so on. Certain film-forming 
agents such as polyvinyl alcohol and polyvinyl pyrrolidone are also included in this category ot water-soluble polymeric 

IS compounds. 

[0020] Surface active agents suitable as the component (B) can be any of anionic, cation ic, nonnonic and amphoteric 
ones selected from those conventionally formulated in cosmetic and toiletry preparations. Examples o1 the anionic • 
surface active agents include fatty acid soaps such as sodium stearate and trietharwlamine palmitate, a Iky I ether 
carboxylic acids and salts thereof, cartxjxylates as a condensation product of an amino acid and a fatty acid, alkyl 

20 sulfonates, alkene sulfonates, sulfonates of a fatty acid ester, sulfonates of a tatty acid amkje, sulfonates of a conden- 
sation product of an alkyl sulfonate and formaldehyde, sulfates, e.g., alkyl sulfates, secondary higher alcohol sulfates, 
alkyl ether sulfates, aryl ether sulfates, sulfates of a fatty ackJ ester, sulfates of a fatty acid alkylolamide and sulfate of 
Turkey red oil, alkyl phosphates, alkyl ether phosphates, amidophosphates. alkyl aryl ether phosphates and N-acylami- 
no acid-based surface active agents. Examples ot the cation c surface active agents include salts of amines such as 

25 salts of an alkylamine, polyamines and fatty acid derivatives of an amirK>akx>hot, alkyl quaternary ammonium salts, 
aromatic quaternary amnrkonium salts, pyridinium salts and imkiazolium salts. 

[0021] Examples of the non-bnic surface active agents include sortitan fatty acid esters, glycerin fatty ackl esters, 
poly glycerin fatty acid esters, propyleneglycol tatty acid esters, polyethyleneglycol fatty acid esters, fatty acid esters 
of sucrose, polyoxy ethylene alkyl ethers, polyoxypropytene alkyl ethers, polyoxy ethylene alkylphenyl ethers, potyox- 

30 yethylene fatty acid esters, polyoxyethylene-sorbrtan fatty acid esters, polyoxyethylene-sorbitol fatty acid esters, poly- 
oxy elhylene-glycer in fatty ackj esters, potyoxyethylene-propyleneglycol fatty acid esters, potyoxyethylene castor oils, 
polyoxyethylene hydrogenated castor oils, potyoxyethylene phytostanol ethers, potyoxyethylene phytosterol ethers, 
potyoxyethylene chotestanol ethers, polyoxy ethylehe cholesteryl ethers, polyoxyalkytene-rrtodified organopolysi- 
loxanes. polyoxyalkylene-alkyl-comodified organopolysitoxanes, alkanolamides. sugar ethers and sugar amides. Ex- 

35 amples of the amphoteric surface active agents include betaines, aminocarboxylates and imidazoline derh/afrves. 

[0022] The powder material suitable as the component (8) is not particularly limitative in respects of the particle 
configuration whk:h may be spherical, needle-like or platelet-formed, particle diameter and particle structure whk;h 
may be porous or non-porous and can be selected from those conventionally formulated in toiletry preparations includ- 
ing body pigments, white pigments, blue pigments, organic powders and peariescent agents exemplified by talc, mica, 

^ kaolin, calcium carbonate, magnesium cartxjnate, titanium dioxkJe, zinc oxide, red iron oxide, yellow iron oxide, black 
iron oxide, nyton powders, silk powders, urethane powders, titanium mica and tar dyes. These powder materials can 
be compounded as such or after a surface treatment with a conventional oiling agent, silicone oil, fluorocartxjn corrv 
pound or surface active agent 

[0023] The oil-soluble gelation agent mentioned above is exemplified by metal soaps such as aluminum stearate, 
^ magnesium stearate and zinc myristate. amino acid derivatives such as N-*auroyl-L-glutamic ackJ and a, y-di-n-butyl 
amine, dextrin fatty acid esters such as dextrin palmitate, dextrin stearate and dextrin 2-ethylhexanoate palmitate. 
sucrose fatty acid esters such as sucrose palmitate and sucrose stearate, benzylidene derivatives of sorbitol such as 
monobenzytidene sorbitol and dibenzylidene sorbitol and so on. 

[0024] The above mentbned ultraviolet absorber is exemplified by-benzoic acid-based ultraviolet absorbers such 
so as p-amino benzoic acid, anthranitic acid-based ultravk>let absorbers such as methyl anthranilate, salicylic acid-based 
ultraviolet absorbers such as methyl salicylate, cinnamic ackJ-based ultraviolet absorbers such as octyl 4-methoxyctn- 
namate. benzophenone-based ultraviolet absorbers such as 2.4-dihydroxy benzophenone, urocanic acid-based ultra- 
violet absorbers such as ethyl urocanate. and so on. 

[0025] The moisturizing agent is exemplified by sorbitol, xylitol. propytenegtycol, dipropyleneglycol, 1 .3-butyleneg- 
ss lycol, glycerin, digtycerin, polyethyleneglycol, hyaluronic acid, condrortin sulfate and pyrrolidone carboxylates. 

[0026] The antiseptic agent is exemplified by alkyl paraoxybenzoates, benzoic acid, sodium benzoate. sorbic acid, 
potassium sorbate and phenoxyethanpl. The antimicrobial agent is exenplifted by benzoc acid, s^licylb ackj. phenol, 
sorbic acid, paraoxybenzoates, p-chloro m-cresol, hexachtorophene, benzalkonium chloride. Irichloro carbanilide and 
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phenoxy ethanoL 

[OOaT] The antioxidant is exemplified by tocopherol, butyl hydroxyanisole (BHA) and dibutyl hydroxytoluene (BHT). 
The pH controlling agent is exemplified by lactic acid, citric acid, glycolic acid, succinic acid, tartaric acid, dl-fnalonic 
acid, potassium carbonate, sodium hydrogencartonate and ammonium hydrogencarbonate. The chelating agent is 
5 exemplified by alanine, sodium edetate. sodium polyphosphate, sodium metaphosphate'and phosphoric acid. The 
refrigerant agent is exemplified by L-menthol and camphor. The anti-inflammatory agent is exemplified by alantoin, 
giycyrrhetinic acid, tranexamic acid and azulene. 

[0028] The dandruff-preventing agent is exemplified by selenium disulfide, brominated alkyi isoquinolinium liquids, 
zinc pyridione. biphenamine, ihiantol and octopirox. 

TO [0029] The skin beautifying agents include whitening agents such as placenta extract, arbutin. glutathione and saxi- 
frage extract, cell-invigorating agents such as royal jelly, cholesterol derivatives and juvenile bovine btood extract, 
rough skin improvers, blood circulation promoters such as benzyl nicotinate, 2-butoxyethyl nicotinate, capsaicins 
zingerone. cantharis tincture, ichthammol, caffein, tannic acid, a-bomeol. tocopherol nicotinate, inocitol hexanicotinate. 
cyclandelate. totazoline. acetyl choline, cepharanthine and yorizanol. skin astringents such as zinc oxide and tannic 

^s acid, and antiseborrheic agents such as suHur and thianthoL 

[0030] The vitamin is exemplified by vitamin A compounds such as v'riamin A oil, retinol, relinol acetate and retinol 
palmrtate. vitamin compounds such as riboflavin, riboflavin butyrate and ftavinadenine nucleotide, vitamin Eg com- 
pounds such as pyridoxine hydrochloride and pyridoxine dioctanoate. vitamin C compounds such as L-ascorbic acid, 
L-ascorbic ackJ dipalmitate. sodium L-ascorbk: acid disutfate and dl- a-tocopherol-L-ascorbc.acid phosphoric acid 

20 diester dipolassium, pantothenic acid compounds such as calcium pantothenate, D-pantothenyl ateohol, pantothenyl 
ethyl ether and acety Ipantothenyl ethyl ether, vitamin D compounds such as ergocalcif erol and cholecalciterol, nicotinic 
acid compounds such as nicotinic acid, benzyl nicotinate and nicotinic amide, vitamin E compounds such as dl- a 
-tocopherol, dl- a-tocopherol acetate, dl-a-tocopherol nii:otinate and dl- a-tocopherol succinate, vitamin R biotin and 
soon. 

2S [0031] The amino acid is exemplified by arginine, aspartic ackj. cystine, cysteine, methionine, serine, leucine and 
tryptophane. The nucleic acid is exemplified by deoxy ribonuciek: acid. The horrrone is exemplified by estradiol and 
ethenyl estradiol. 

[0032] The hair-care treatment composition of the present invention can be prepared in a variety of application torms 
including shampoos, rinses, rinse-in-shampoos. hair treatments, hairconditoners. hair creams, hair oils, hair-brushing 
30 agents, hair setting agents, hair restorers and others which can be in a preparaton torm of a solkJ. cream, milky lotkjn, 
solutkjn, mousse or spray suitable lor the particular applk:ation. 

[0033] In the following, the present invention is described in more detail by way of Examples as preceded. by a 
description of the procedure for the preparation of the composite silicone parities although the scope of the invention 
is never limited by these Examples in any way. The term ol appearing in the formulatkxis of the hair-care treatment 

35 compositions refers alv^^ays to "% by weight'. 

[0034] The hair-brushing agents prepared in Example 1 and Comparative Examples 1 and 2 were each subjected 
to organoleptic eval-uation tests of use tor seven itenns (a) to (g) shown below by 50 female expert panel members. 
Namely, each of the panel members was requested to report her evaluation of each of the tested hair-care treatment 
compositions for (a) dispersibility of the powder in use, (b) stickiness or feeling of heaviness, (c) gk^ssiness of the hair 

40 after treatment, (d) smoothness in combing, (e) dry touch feeling of the hair after treatment, (f) touch feeling ol lubricity 
on the treated hair and (g) sustainabtlity ol the effects of treatment. 

[0035] The results ot their evaluation for each item were reported in five ratings giving 1 to 5 points according to the 
foltowing criteria. 

45 5: excellent 

4: good 
3: fair 

2: somewhat poor 
1 : unacceptable 

so 

[0036] The values of points given by 50 panel members were averaged tor each testing item and the average values 
for the respective testing items were rated in four ratings ot A. B. C and D depending on the average points as tolkDws. 

A: 4.5 points or higher 
55 B: 3.5 points or higher but lower than 4.5 points 

C: 2.5 points or higher but lower than 3.5 points 
D: tower than 2.5 points 
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Preparation 1. 

[CX)37] Into a glass beaker of 1 liter capacity were taken, under agitation with a homomixer rotating at 2000 rprrt. 500 
g of a dimethyl polysik)xane terminated at each molecular chain end with a vinyl group and having a viscosity of 600 
5 centtstokes at 25 as expressed by the structural tormula 

Vi-SiMe2-O-(-SiMe2-O-)i80-S'Me2-Vi, 

10 In which Me is a methyl group and Vi is a vinyl group, and 20 g of a methyl hydrogen potysiloxane having a viscosity- 
of 30 centistokes at 25 "C as expressed by the structural formula 

Me3Si-0-{-SiHMe-0-),o-(-SiMe2-0-)3o-SiMe3. 

75 

In which Me is a methyl group, to give a siloxane mixture, which was admixed with 1 g of a polyoxyethylene (9 rroles 
ethylene oxide addition) octylphenyt ether as a surface active agent and 150 g of water and agitated at 6000 rpm to- 
give an oil-in- water emulsion. Thereafter, the oi!-in-water emulsion was further admixed with 329 g of water and agitated 
at 2000 rpm to give a diluted oil-in-water emulsion. 

20 [0038] The thus prepared emulsion was transferred into a glass flask of 1 liter capacity equipped with an anchor- 
blade stirrer and admixed with a mixture of 1 g of a toluene solution of a chloroplattnic acidolefin complex containing 
0-05% of platinum and 1 g of the same surface active agent as used above and kept for 12 hours at room temperature 
under agitation to effect the hydrosilation reaction giving an aqueous dispersion of spherk:al cured silicone rubber 
particles having an average particle diameter of 15 ^im as determined by using a Coulter Counter (manufactured by 

25 Coulter Electronics Co.). 

[0039] A 580 g portbn of the above obtained aqueous suspension of spherical cured silicone rubber particles was 
taken in a glass flask of 3 liters capacity together with 2290 g of water and 60 g of a 28% amnrrania water to give a 
reaction mixture into which, under agitation with an anchor-blade stirrer rotating at 200 rpm. 65 g of methyl trimethoxy 
silane were added dropwise over a period of 20 minutes at 10 **C. After completion of the dropwise addition of the 

30 silane compound, agitation of the reaction mixture was further continued first at 5 to 15 "C for 4 hours and then at 55 
to 60 "C for 1 hour to complete the hydrolysis-condensation reaction of the silane compound depositing a cladding 
layer of polymethylsilsesquioxane on the cured silicone rubber particles as the core. The reactkxi mixture was filtered 
through a pressurizable filter to give a wet cake of particles containing about 30% of water which was dried in a hot- 
air circulation oven at 105 'C followed by disintegration of the dried cake in a jet mill to give fine spherical composite 

35 silicone particles, referred to as this composite powder 1 hereinafter, each consisting of a core of the spherical cured 
silicone rubber particle and a cladding layer of a polymethylsilsesquioxane resin derived from methyl trimethoxy silane. 
[0040] The composite particles as dispersed in water were subjected to the measurement of the average particle 
diameter by using a Coulter Counter to obtain a value of 15 nm. A gravimetric analysts of the particles indicated that 
the composite particles consisted of 100 parts by weight of the core particles and 10 parts by weight of the cladding 

40 layers. 

Preparation 2. 

[0041] The procedure for the preparation of spherk^al composite silicone particles, referred to as the composite pow- 
45 der 2 hereinafter, was substantially the same as in Preparation 1 described above excepting for the replacement of 65 
g of methyl trimethoxy silane with a mixture at 55 g of methyl trimethoxy silane and 1 0 g of 3-glyckfyloxypropyl trimethoxy 
silane. The composite silicone particles had an average particle diameter of 15 as determined in the same manner 
as in Preparatkwi 1. The amount of the cladding layers of the polyorganosilsesquioxane resin was 11 parts by weight 
per too parts by weight of the core particles of the cured silk»ne rubt>er 

so 

Preparaton 3. 

[0042] The procedure for the preparation of spherical composite silicone particles, referred to as the composite pow- 
der 3 hereinafter, was substantially the same as in Preparation 1 described above except that the aqueous suspension 
55 of spherical cured silicone rubber particles was prepared by increasing the amount of the polyoxyethylene ociytphenyl 
ether as the surface active agent in the preparation of the oiMn-water aqueous emulsion of mixed organopolysiloxanes 
from 1 g in PreparatkDn 1 to 5 g so that the cured silicone rubber particles in the aqueous suspension had an average 
particle diameter of 3 nm as determined by using a Coulter Counter. The amount of the cladding layers of the polymeth- 
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ylsilsesquioxane resin was 10 parts by weight per 100 parts by weight of the core particles ol the cured silicone rubber 
Example 1 . 

[0043] A hair-brushing spray was prepared according to the foitowing formulation ol 6 ingredients given in % by 
weight. The results ol the organoleptic evaluation tests are shown in Table 1 . 



(1) 


Isopropyl myrtstate 


.1.07c 


(2) 


Stearyl trimethyl ammonium chloride 


0.05% 


(3) 


Composite powder 1 


7,0% 




Ethanol 


25.0% 


(5) 


Perfume 


q.s. 


(6) 


Propellant 


(balance to 100%) 



[0044] A mixture of the ingredients (1 ) to (5) was introduced into a container for aerosol spray followed by filling ot 
the container with the ingredient (6) to give a hair-brushing spray of the invention. 
[0045] The results of the organoleptic evaluation tests are shown in Table 1 . . 

Comparative Example 1 . 

[0046] A comparative hair-brushing spray was prepared in substantially the same formulation as in Example 1 ex- 
cepting for the replacement of the composite powder 1 with the same arrraunt ot a polymethylsilsesquioxane powder 
which was a commercial product consisting of spherical particles having an average partcle diameter ot 12 jim 
(Tospeart 3120, a product by Toshiba Silicone Co.). 

[0047] The resurts of the organoleptic evaluation tests of this comparative hair-brushing spray are shown in Table 1 . 
Comparative Example 2. 

[0048] Another comparative hair-brushing spray was prepared in substantially the same formulation as in Example 
1 excepting for the replacement of the composite powder 1 with the same amount of a cured silicone rubber powder 
which was a commercial product consisting of spherical particles having an average particle diameter of 1 0 pm (Torayfil 
E501 , a product by Toray Dow Corning Co.). 

[0049] The resurts of the organoleptic evaluation 1ests of this comparative hair-brushing spray are shovm in Table 1 . 



Table 1 



Testing Item 


Example 1 


Comparative Example 1 


-Comparative Example 2 


(a) 


A 


B 


D 


(b) 


A 


B 


B 


(c) 


A 


C 


D 


(d) 


A 


B 


D 


(e) 


A 


B 


B 


(0 


A 


D 


A 


(9) 


A 


C 


B 


overall 


A 


D 


D 



[0050] As is understood from the results shown in Table. 1 . the hair-brushing spray according to the invention was 
very excellent as compared with the comparative hair-brushing spray ot Comparative Example 1 in respects of gloss- 
iness and smoothness of the hair and sustainability of the effect obtained by the treatment with the hair-brushing spray 
and as compared with that of Comparative Exanaple 2 in respects of dispersibility ot the powder and combing sriKoth- 
ness and glossiness of the hair treated therewith. 
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Example 2. 

[0051] A hair spray was prepared trom 5 ingredients according to the following formulation. 



(1) 


Dimethyl silicone, .1,OQO,000 cS 


3.0% 


(2) 


Decamethyl cyclopentasiloxane 


75.0% 


(3) 


Composite powder 2 


7.0% 


(4) 


Perlume 


q.s. 


(5) 


Propellant 


(balance to 100%) 



[0052J A mixture ot the ingredients (1 ) to (4) was introduced into an aerosol container which was then filled with the 
ingredient (5) lo give a hair spray. 

[0053] The thus prepared hair spray was subjected to the evaluation tests by panel members who reported that the 
,5 hair spray was excellent in respects of dispersibility of the powder in use, absence ot stickiness or feeling ot heaviness, 
adequate gloss ot the hair, dry and smooth touch feeling ot the hair and wettishness ot the hair btkI combing smoothness 
of the- hair as well as sustainability of these effects. 

Example 3. 

20 

[0054] A hair rinse composition was prepared from 13 ingredients according to the following formulation. 



(1) 


Ethyleneglycol distearate 


3.0% 


(2) 


CetarK)! 


2.0% 


(3) 


Propylenegtycot monostearate 


3.0 % 


(4) 


Dimethylpolysiloxane, 100 cS 


3.0% 


(5) 


Glycerin monostearate 


4.0% 


(6) 


Polyoxyethylene (3 moles EO addition) stearate 


4.0% 


(7) 


Acetyl trimethyl ammonium chkjride 


5.0% 


(8) 


Polyoxyethylene (20 nr>oles EO addition) cetyl ether 


2.0% 


(9) 


Composite powder 3 


4.0% 


(10) 


1 ,3-Butyleneglycol 


5.0% 


(11) 


Antiseptic agent 


q.s. 


(12) 


Perfume' 


q.s. 


(13) 


Purified water 


(balance to 100%) 



[0055] Two separate mixtures were prepared, one, trom the ingredients (1 ) to (9) at room temperature and. the other, 
Irom the ingredients (10), (11) and (13) under heating and these mixtures were blended together and cooled to room 
^ temperature followed by the addition of the ingredient (12) to give a hair rinse composition. 

[0056] The thus prepared hair rinse composition was subjected to the organoleptic evaluation tests by female expert 
panel members who reported that the hair rinse composition was excellent in respects of absence ot stickiness or 
feeling of heaviness m use, moderate glossiness, dry touch feeling, lubricity and voluminosity inr^parted to the hair and 
sustainability of the effects obtained by rinsing therewith. 

4S 

Example 4. 



[0057] A rinse-in-shampoo compositbn was prepared from 11 ingredients according to the following formulation. 



0) 


Lauroyl amide betain propyl dimethylamino acetate (30%) 


15.0% 


(2) 


Sodium pofyoxyethylene (3 mo\es EO addition) lauiyl ether sulfate (27%) 


4.0% 


(3) 


Polyoxyethylene (150 moles EO addition) distearate 


0.5% 


(4) 


Catk>nated cellulose (4%) 


0.5% 


(5) 


Glycerin 


3.0% 


(6) 


Polydimethylsiioxane, 1 .000,000 cS 


1.0% 


(7) 


Polydimethyisiloxane, 6 cS 


3.0%* 
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(continued) 





(6) 


Composite powder 2 


2.0% 




(9) 


Antiseptic agent 


q.s. 


5 


(10) 


Perlume 


q.s. 




(11) 


Purified water 


(balance to 100%) 



[0058] A mixture oi the ingredients (1) to (5), (9) and (11) prepared under heating and a suspension o! the ingredients 
(6) to (8) were admixed together and cooled to room temperature tollowed by the addition ot the ingredient (10) to give 
a rinse-in-shampoo composition. 

[0059] The thus prepared rinse-in-shampoo composition was subjected to the evaluation tests by panel members 
who reported that the rinse-in-shampoo composition was excellent in respects of absence o1 stickiness or feeling of 
heaviness in use, nxxjerate glossiness, dry touch feeling, lubricity, voluminosity arid combing smoothness impahedto 
the hair and sustainabilrty of the eflects obtained by the treatment therewith. 

75 

Example 5. 

[0060] A hair treatment composition was prepared from 1 3 ingredients according to the following formulation. 



(1) 


Ethyleneglycol distearate 


1.0% 


(2) 


Liquid paraffin 


10.0% 


(3) 


Squalane 


5.0% 


(4) 


Stearyl alcohol 


1.5% 


(5) 


Dimethylpolysiloxane, 1 0 cS 


3.0% 


(6) 


Stearic acid 


6.0% 


(7) 


Polyoxyethylene (3 moles EO addition) stearyl alcohol 


4.5% 


(8) 


Polyoxyethylene (150 nx)les EO addition) cetyl ether 


2.0% 


(9) 


Composite powder 3 


1.5% 


(10) 


1,3-Butyleneglycol 


6.0% 


(11) 


Antiseptic agent 


q.s. 


(12) 


Perfume 


q.s. 


(13) 


Purified water 


(balance to 100%) 



35 

[0061] A mixture of the ingredients (1) to (9) prepared under heating and a mixture of the ingredients (10), (11) and 
(13) were blended together and cooled to room temperature followed by the addition o1 the ingredient (12) to give a 
hair treatment composition. 

[0062] The thus prepared hair treatment composition was subjected to the evaluation tests by panel nnembers who 
40 reported that the hair treatment composition was excellent in respects of absence of stickiness or feeling of heaviness 
in use, moderate glossiness, dry touch feeling, lubricity, voluminosity and combing snrKX)thness imparted to the hair 
and sustainabilrty of the effects obtained by the treathnent therewith. 



45 Ctainris 

1. A hair-care treatment composition whch comprises, as a uniform blend: 

(A) from 0.01 to 50% by weight of a powder of composite silicone particles, each particle consisting of a core 
so of a cured silicone rubber and a cladding layer of a polyorganosilsesquioxane resin formed on the core; and 

(B) the balance to 100% by weight of materials acceptable as base ingredients in a hair-care treatment conv 
position. 

2. The hair-care treatment composition as claimed in claim 1 in which the content of the component (A) is in the range 
55 from 0.05 to 10% by weight. 

3. The hair-care treatment composition as claimed in claim 1 in whch the polyorganosilsesquioxane is a polymeth- 
ytsiisesquioxane. 
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4. The hair-care treatmenl composilioh as claimed in claim 1 in which the composite silicone particles each have a 
spherical particle configuration. 

5. The hair-care treatment composition as claimed in claim 1 in which the composite silicone particles have an average 
5 particle diameter in the range Irom 0.1 to 100 iin\. 

6. The hair-care treatment composition as claimed in claim 1 in which the amount o1 the cladding layer of a polyor- 
ganosilsesquioxane resin on the core is in the range trom 1 to 20% by weight based on the amount of the composite 
silicone particles. 

10 ' 

7. The hair-care treatment composition as claimed in claim 1 in which the cured silicone rubber is a product of a 
hydrosilation reaction between a vinyl group-containing organopolysiloxane and an organohydrogenpotysitoxane 
mixed together in the form of an oil-in-water emulsion in an aqueous medium. 

IS 8. The hair-care treatment composition as claimed in claim 1 in which the polyorganosilsesquioxane resin is a hy- 
drolysis-condensation product of an organotrialkoxy silane compound in an aqueous medium in the presence of 
particles of a cured silicone rubber. . 

9. The hair-care treatment composition as claimed in claim 7 in which the organotrialkoxy silane compound is methyl 
20 trimethoxy silane. 
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